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(54) Throttle apparatus for an internal combustion engine

(57) The invention provides a throttle device for an
internal combustion engine comprising an electric drive
actuator (5) for opening and closing a throttle valve (2)
to control an intake air flow rate of the internal combustion
engine, a motor case (110) for containing a motor com-
posing said electric drive actuator (5) and a gear case
(102) for containing a gear mechanism (4) to transmit
power of said motor to a throttle valve shaft (3) being
integrated in a unit, wherein

A motor inserting port of said motor case (110) is
opened to said gear case (102), said motor being at-
tached to said motor case (110) by fastening a motor
bracket (5a) to triangular point arranged screw holes pro-
vided a periphery of said motor inserting port with three
screws (160) in total, sides forming a contour of said mo-
tor bracket (5a) being curved lines, a motor positioning
portion (130, 131, 132) fitting to the curved lines of said
motor bracket (5a) to position the motor being formed in
said gear case (110).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a throttle ap-
paratus for an internal combustion engine and, more par-
ticularly, to an electronic control throttle device which
controls opening and closing a throttle valve by driving
an electric driven actuator based on a control signal.
[0002] In the electronic control throttle apparatus for
controlling a throttle valve of an engine by driving an elec-
tric driven actuator (for example, a direct current motor,
a stepping motor), a technology known is that an initial
opening degree (default opening degree) of the throttle
valve in an off state of engine key (in other words, at not
energized state of the electric driven actuator) is set to a
position larger than its full close position.
[0003] Here, the full close position does not mean a
position for completely choking the intake air passage.
Particularly, in a throttle device performing idling rotating
speed control using only a throttle valve without any by-
pass passage for bypassing the throttle valve, the full
close position is defined by classifying into a mechanical
full close position and an electrical full close position to
be described below.
[0004] The mechanical full close position means a min-
imum opening degree position of a throttle valve deter-
mined by a stopper, and the minimum opening degree
is set at a position to slightly open the throttle valve from
a position to completely choking the intake air passage
in order to prevent the throttle valve from sticking. The
electrical full close position means a minimum opening
degree within a range of opening degrees used for con-
trol, and the minimum opening degree is set at an opening
position slightly larger than the mechanical full close po-
sition in taking the mechanical full close position as the
reference by controlling of driving the electric driven ac-
tuator (for instance, a position larger than the mechanical
full close position by approximately 1° ). In the electronic
control throttle device, the electrical full close position
(the minimum opening degree on the control purpose)
does not always agree with an idling opening degree (an
opening degree necessary for idling rotating speed con-
trol). The reason is that because the opening degree of
the throttle valve is feedback controlled based on an idling
rotating speed detected signal in order to keep the idling
rotating speed to a target rotating speed, and thereby the
opening degree can not be determined uniquely.
[0005] In regard to a full open position, there are a me-
chanical full open position determined by a stopper and
an electrical full open position of a maximum opening
degree on control. Therein, in a case of simply describing
a "full close position", meaning of the word includes the
electrical full close position as well as the mechanical full
close position. In a normal control, the throttle valve is
controlled between the electrical full close position (the
minimum opening degree on the control purpose) and
the electrical full open position (the maximum opening

degree on the control purpose). By doing so, a part of
the throttle valve does not hit on the stoppers for deter-
mining the mechanical full close position and the me-
chanical full open position at controlling the throttle valve
to the minimum and the maximum opening degrees.
Therefore, mechanical fatigue, abrasion and damage of
the stoppers and the gear members can be prevented
and sticking of the throttle valve to the stopper can be
prevented.
[0006] A default opening degree (that is, the initial
opening degree in an off state of engine key) is set to an
opening degree of a position in which the throttle valve
is further opened wider than that in the full close position
(the mechanical full close position and the electrical full
close position) (for example, a position larger than the
mechanical full close position by 4 to 13° ). One reason
why the default opening degree is set is that an air flow
rate necessary for combustion of pre-warming-up oper-
ation at stating -up of the engine (cold starting-up) is se-
cured without any auxiliary air passage (an air passage
bypassing the throttle valve). During idling operation, as
the engine is warmed up, the throttle valve is controlled
so as to moved from the default opening degree toward
the smaller opening degree. However, the lower limit is
the electrical full close position. Another reason why the
default opening degree is set is to cope with requirements
for securing self-running (limp home) or for securing an
intake air flow rate to prevent the engine operation from
stopping even if the throttle control system is failed, for
preventing the throttle valve from fixing to an inner sur-
face of the throttle body with a viscous substance or ice.
[0007] As conventional examples of default opening
degree setting mechanisms, various kinds of default
opening degree setting mechanisms are proposed in, for
example, Japanese Patent Application Laid-Open No.
63-150449, USP 4,947,815 and the corresponding pat-
ent of Japanese Patent Application Laid-Open No.
2-500677, Japanese Patent Application Laid-Open No.
62-82238 and the corresponding patent of USP
4,735,179 by the same applicant of the present invention,
Japanese Patent Application Laid-Open No.10-89096,
Japanese Patent Application Laid-Open No.10-131771
and so on.
[0008] There are various types of default opening de-
gree setting mechanisms. For example, one type is that
a default opening degree is secured by setting the rela-
tionship between forces of a returning spring for acting
a force toward a closing direction of the throttle valve and
an opposed spring (called as a default spring or an initial
opening degree spring) for acting a force toward an open-
ing direction of the throttle valve opposing against the
force of the returning spring so that the force of the default
spring is larger than the force of the returning spring at
the default opening degree position and so that a free
end of the default spring is stopped by a default stopper
at the default opening degree position when the engine
key is switched off (for example, Japanese Patent Appli-
cation Laid-Open No.2-500677).
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[0009] Another type is, as disclosed in Japanese Pat-
ent Application Laid-Open No.1-131771, that a fixing side
engaging element to be fixed to a throttle valve shaft (this
engaging element may be constructed by a throttle lever,
or a gear for transmitting motor power may be used in-
stead of the engaging element) and a moving side en-
gaging element (a linking lever) idly inserted onto the
throttle valve shaft and rotatable relative to the throttle
valve shaft are provided, and the moving side engaging
element and the fixing side engaging element are linked
together with a returning spring so as to attract each oth-
er, and a force is applied using a default spring onto the
moving side engaging element in a direction of opening
the throttle valve to engage and rotate the moving side
engaging element and the fixing side engaging element
(the throttle valve shaft) together opposing against the
force of the default spring when the opening degree is
within the range smaller than the default opening degree
(smaller than the default stopper position), and to rotate
only the fixing side engaging element and accordingly
the throttle valve shaft opposing against the force of the
returning spring and preventing movement of the moving
side engaging element by the default stopper when the
opening degree is within the range larger than the default
opening degree. On the contrary, there is a type that the
moving side engaging element and the fixing side en-
gaging element are linked together with the default spring
so as to attract each other, and a force is applied using
the returning spring onto the moving side engaging ele-
ment in a direction of closing the throttle valve to engage
and rotate the moving side engaging element and the
fixing side engaging element (the throttle valve shaft) to-
gether opposing against the force of the returning spring
when the opening degree is within the range larger than
the default opening degree, and to rotate only the fixing
side engaging element (the throttle valve shaft) opposing
against the force of the default spring and preventing
movement of the moving side engaging element by the
default stopper when the opening degree is within the
range smaller than the default opening degree.
[0010] The electronic control throttle device can more
accurately perform air flow rate control suitable for oper-
ation of an internal combustion engine than a mechanical
throttle device in which an amount of stepping-in of the
accelerator pedal is transmitted to a throttle valve shaft
through an accelerator wire. However, since the elec-
tronic control throttle device has the electric drive actu-
ator and the default opening degree setting mechanism,
number of the parts is increased and accordingly it is
important how to make the throttle body small in size,
light in weight and simple in structure and how to simplify
the wiring (wire harness).
[0011] Further, the electronic control throttle device
controls the idling rotating speed by controlling opening
degree of the throttle valve, but has the following point
to be improved.
[0012] In a case where idling rotating speed control is
performed with the throttle valve in the electronic control

throttle device, an opening degree larger than the me-
chanical full close position by a certain angle (for exam-
ple, 5 to 1° ) is secured at least as the minimum opening
degree on the control purpose. Since a gap (sometime
called as a shaft support gap) between the throttle valve
shaft and a shaft inserting through hole provided in a wall
of the throttle body which guides the throttle valve shaft
to a bearing practically serves as a part of the intake air
passage and the air flow rate (leak air flow rate) flowing
through the shaft support gap can not be controlled, the
minimum opening degree on the control purpose is set
with taking it into consideration that the leak flow rate
flows into the internal combustion engine.
[0013] However, according to the conventional set val-
ue of the minimum opening degree for the control pur-
pose (the electrical full close position), when the throttle
valve is closed from the maximum opening degree for
the control purpose (the electrical full open position) to-
ward the minimum opening degree (the electrical full
close position, in the idling state), a magnitude of over-
shoot becomes larger than the minimum opening degree
in the closing direction (the overshoot is approximately
1.5° at maximum) because the driving force of the motor
(the electric drive actuator) is decreased at high temper-
ature or at low temperature (that is, the torque of the
motor is reduced at high temperature due to increase in
the resistance of the motor, and the torque of the motor
is reduced at low temperature due to decease in the bat-
tery voltage). As a result, as shown by a solid line � in
FIG. 17, the throttle valve hits on the stopper at the me-
chanical full close position (the diagonally shaded area
in FIG. 17 indicates a state that movement of the throttle
valve is blocked by the full close stopper.), and over-cur-
rent flows in the motor likely to cause an erroneous
fail-safe diagnosis (an erroneous diagnosis judging of
occurrence of failure in the motor from the over current)
or decrease in the lifetime of the motor.

SUMMARY OF THE INVENTION

[0014] An object of the present invention is to provide
an improved electronic control throttle device.
[0015] This object is accomplished by a throttle device
according to claim 1.
[0016] The present invention is basically constructed
as follows.
[0017] A throttle device for an internal combustion en-
gine according to one aspect of the present invention
includes an electric drive actuator and a default opening
degree setting mechanism, wherein
[0018] A gear case for containing a gear mechanism
to transmit power of the electric drive actuator to a throttle
valve shaft is arranged on an outer wall of a throttle body,
and
a returning spring for acting a spring force on the throttle
valve in a closing direction and a spring (a default spring)
for acting a spring force on the throttle valve in a direction
toward a side of the default opening degree seeing from
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the full close position of the throttle valve have diameters
different from each other, and both of the springs are held
around a shaft of said throttle valve shaft and arranged
between a gear attached to the throttle valve shaft in the
gear mechanism and a wall portion of the throttle body.
[0019] According to the above-mentioned construc-
tion, the returning spring and the default spring can be
intensively arranged between the gear provided in the
throttle shaft and the wall portion of the throttle body, and
accordingly the part space can be rationalized. Particu-
larly, according to the present invention, by arranging the
returning spring and the default spring in such a feature
that at least a part of the returning spring and a part of
the default spring are overlapped with each other (one
spring having a smaller diameter is inserted inside the
other spring having a larger diameter), an arranging
space in a longitudinal direction of the springs can be
shortened, and accordingly this structure is useful in that
the gear case and the whole throttle body can be made
small in size, light in weight and simple in assembling.
[0020] In addition to the above-mentioned construc-
tion, the present invention proposes a construction that
the spring arranged outside out of the returning spring
and the default spring (the spring having the larger diam-
eter) is placed in being guided by an outer periphery of
a bearing containing boss for the throttle valve shaft pro-
jecting inward of the gear case in a manner that one end
of the spring having the larger diameter is fixed to the
wall portion of the throttle body. By doing so, the outer
periphery of the bearing containing boss for the throttle
valve shaft can be used for a space placing one spring
out of the returning spring and the default spring. Accord-
ingly, this structure is useful in that the parts can be more
intensively arranged, and the throttle body can be made
smaller in size and light in weight. Although the other
various dependent invention in regard to the first inven-
tion are proposed, these will be described in the item of
DESCRIPTION OF THE PREFERRED EMBODIMENTS
later.
[0021] In an electronic control throttle device according
to another aspect of the present invention, a throttle body,
a motor case containing a motor composing an electric
drive actuator and a containing portion of a connector
connecting by plugging to a motor terminal provided in
an end plate of said motor are formed in a unit. In addition,
a motor terminal extracting port for exposing the motor
terminal to the containing portion of the connector is
formed on a bottom portion of the motor case, and a guide
for guiding the connector to the motor terminal extracting
port when the connector is plugged to the motor terminal
is formed on an inner wall surface of the containing por-
tion of the connector.
[0022] By constructing as described above, the con-
nector can be easily connected to the motor terminal with-
out difficulty of positioning the connector to the motor
terminal because by containing the motor in the motor
case the motor terminal can be seen in the containing
portion of the connector (the terminal connector) through

the terminal extracting port, and in this state the terminal
connector is inserted from the terminal containing portion
using the guide. Even if the motor terminal is, particularly,
placed in a deep position of the connector containing
portion and behind the other parts, the connector can be
inserted by being guided by the above-mentioned guide
without difficulty while being positioned.
[0023] In an electronic control throttle device according
to a further aspect of the present invention, a motor case
for containing a motor composing the electric drive actu-
ator is integrated with a throttle body in a unit. In addition,
in the throttle body, a motor terminal extracting port is
formed in a side of a bottom portion of the motor case, a
containing space of a connector to be connected to the
motor terminal being formed adjacent to the side of the
bottom portion of said motor case, the containing space
of the connector and a containing space for containing a
throttle sensor provided at one end of a throttle valve
shaft being formed in one room, a wire lead portion of
the throttle sensor being arranged in being directed to
the containing space of the motor terminal connector.
[0024] By constructing as described above, the wires
led from the terminal of the throttle sensor and the wires
led from the motor terminal can be merged at adjacent
positions in the beginning in the connector and throttle
sensor containing space (one room), and accordingly
these wires can be gathered without difficulty and can be
extracted out of the throttle body. Therefore, this con-
struction is useful to simplify the wiring work and the part
assembling work.
[0025] An electronic control throttle device according
to a further aspect of the present invention, a motor case
for containing a motor composing the electric drive actu-
ator and a gear case for containing a gear mechanism
to transmit power of the motor to a throttle valve shaft
are integrated in a unit. In addition, a motor inserting port
of the motor case is opened to the gear case, the motor
being attached to the motor case by fastening a motor
bracket to triangular point arranged screw holes provided
a periphery of the motor inserting port with three screws
in total, three sides forming a contour of the motor bracket
being curved lines, a motor positioning portion fitting to
the three curved lines of the motor bracket to position the
motor being formed in the gear case.
[0026] By constructing as described above, vibration
of the motor can be suppressed more effectively than in
a conventional one in which the motor bracket is fastened
at two points with screws, and further accuracy of posi-
tioning the motor can be improved.
[0027] An electronic control throttle device according
to a further aspect of the present invention includes an
electric drive actuator for opening and closing a throttle
valve based on a signal controlling an intake air flow rate
of the internal combustion engine. In addition, a gap (a
shaft supporting gap) between a throttle valve shaft and
a shaft inserting through hole for guiding the throttle valve
shaft to a bearing provided in a wall portion of a throttle
body is filled with an air leak preventing material, and a
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minimum opening degree on control purpose of the throt-
tle valve is set to a value larger than an amount of over-
shoot of the throttle valve occurring when opening degree
of the throttle valve is changed from a maximum opening
degree on control purpose of the throttle valve to the min-
imum opening degree.
[0028] By constructing as described above, since the
intake air flow rate (the leak air flow rate) supplied to the
internal combustion engine through the so-called shaft
supporting gap of the throttle valve shaft can be eliminat-
ed, the minimum opening degree on the control purpose
of the throttle valve can be increased larger than in the
conventional one by that amount. In the present inven-
tion, by making use of this fact the minimum opening
degree on the control purpose is set a value lager than
the overshoot of the throttle valve when opening degree
of the throttle valve is changed from the maximum open-
ing degree on control purpose of the throttle valve to the
minimum opening degree. For instance, by applying the
air leak preventing material (for example, molybdenum
disulfide), as shown by the solid line � in FIG. 17, since
the minimum opening degree on the control purpose can
be set a value lager than the mechanical full close posi-
tion by approximately 2° , the minimum opening degree
on the control purpose can be increased higher by a value
corresponding to the overshoot (for instance, approxi-
mately 1.5° ) when opening degree of the throttle valve
is changed from the maximum opening degree on control
purpose (the electrical full open position) to the minimum
opening degree (the electrical full close position). There-
fore, the stopper blocking element in the side of the throt-
tle valve can be prevented from hitting on the stopper
(the full close stopper) determining the mechanical full
close position even if the overshoot occurs. Accordingly,
even if the overshoot occurs, it is possible to prevent over
current from flowing in the motor.
[0029] The above-mentioned operation and effect are
attained on the premises that the gap (the shaft support-
ing gap) between the throttle valve shaft and the shaft
inserting through hole for guiding the throttle valve shaft
to the bearing provided in the wall portion of the throttle
body is filled with the air leak preventing material. The
above-mentioned operation and effect can not be expect-
ed in a mechanical throttle device in which a stepping
amount of an accelerator is transmitted to a throttle valve
shaft through an accelerator wire even if the so-called
shaft supporting gap is filled with the air leak preventing
material. The reason is as follows. The idling opening
degree in the mechanical throttle device is set to a posi-
tion where a mechanical full closing stopper exists, and
the mechanical throttle device is designed on the premis-
es that the stopper blocking element controlling the throt-
tle valve hits on the full close stopper during operation.
Further, since the throttle valve is mechanically driven
using the accelerator wire, there is no occurrence of over-
shoot nor occurrence of over current attendant on the
overshoot differently from in the electronic control throttle
device.

[0030] The Japanese Patent Application Laid-Open
No.62-17100 proposes a technology that in a mechanical
throttle device, a dryable liquid lubricant (for example,
molybdenum disulfide) is penetrated into an air passage
formed between a throttle valve shaft and a shaft inserting
through hole in a wall portion of the throttle valve assem-
bly (the shaft supporting gap) and dried to fill the air pas-
sage with the lubricant solidified and fixed to the air pas-
sage. On the background that an idling rotating speed of
an engine is set in taking the amount of the air flowing
through the so-called shaft supporting gap into consid-
eration since the air flowing through the gap can not be
controlled by the throttle valve, but the idling rotating
speed is gradually decreased and finally the engine may
be stopped because combustion products (combustion
soot, viscous substance or the like) are gradually accu-
mulated in the shaft supporting gap. Therefore, the set-
ting of the idling rotating speed is performed by eliminat-
ing the gap in the beginning to eliminate the change in
the idling air flow rate with time and by using a full close
stopper (an idling adjust screw).
[0031] In the electronic control throttle type, the idling
rotating speed control can be performed by controlling
the throttle valve opening degree through feedback con-
trol (that is, the idling opening degree is not determined
using the idling adjusting screw used in the mechanical
throttle device). Therefore, even if combustion products
are gradually accumulated in the shaft supporting gap of
the throttle valve shaft, decrease in the air flow rate (de-
crease in the idling rotating speed) caused by the accu-
mulation of the combustion products can be compensat-
ed by controlling the throttle valve opening degree. From
this point of view, the above-mentioned problem specific
to the mechanical throttle device (the problem of the de-
crease in idling rotating speed caused by accumulation
of combustion products in the shaft supporting gap) does
not occur in the electronic control throttle device. In other
words, there are differences in problem to be solved and
in object between the air leak preventing material applied
to the shaft supporting gap in the electronic control throt-
tle device and the air leak preventing material applied to
the shaft supporting gap in the mechanical throttle de-
vice.
[0032] In an electronic control throttle device according
to a further aspect of the invention, an electromagnetic
shield member of a wire used for driving control of the
electric drive actuator is a woven shield composed of a
tube-shaped member formed by weaving glass fiber and
a woven thin metal wire member covering the
tube-shaped member.
[0033] A conventional electromagnetic shield member
of this kind is formed by covering a tube made of silicon
rubber with a shielding outer cover of woven thin metal
wires. The electromagnetic shield member of the
above-mentioned structure can substantially reduce its
cost and can effectively shield electromagnetic wave
compared to the conventional electromagnetic shield
member.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIGS. 1A and 1B each is a perspective view showing
a first embodiment of an electronic control throttle
device in accordance with the present invention and
a view explaining the principle.
FIG. 2 is an exploded perspective view showing a
part of the first embodiment of the electronic control
throttle device.
FIG. 3 is a vertical cross-sectional view of the first
embodiment.
FIG. 4 is a transverse cross-sectional view of the first
embodiment.
FIG. 5 is a front view of the first embodiment.
FIG. 6 is a rear view of the first embodiment.
FIG. 7 is an explanatory view showing a gear case
detaching its cover, the gear case being provided in
the throttle body of the first embodiment.
FIGS. 8A and 8B each is an explanatory view show-
ing the gear case of FIG. 7 detaching part of the
gears.
FIG. 9 is a view showing a one side of the throttle
body of FIG. 7.
FIG. 10 is an explanatory view showing a connector
and throttle sensor case detaching its cover, the con-
nector and throttle sensor case being provided in the
throttle body of the first embodiment.
FIGS. 11A and 11B each is an explanatory view
showing the process of connecting a motor terminal
with a terminal connector used in the above-men-
tioned embodiment.
FIG. 12 is a perspective view showing the terminal
connector.
FIG. 13 is a cross-sectional view showing the motor
case and connecting terminal connector provided in
the throttle body of the first embodiment.
FIG. 14 is a vertical cross-sectional view showing a
second embodiment in accordance with the present
invention.
FIG. 15 is a vertical cross-sectional view showing a
third embodiment in accordance with the present in-
vention.
FIG. 16A and 16B each is a perspective view show-
ing an outline of a fourth embodiment of an electronic
control throttle device in accordance with the present
invention and a view explaining the principle.
FIG. 17 is a explanatory chart showing the relation-
ship between overshoot occurring in the electronic
control throttle and the minimum opening degree for
the control purpose of the throttle valve.
FIG. 18 is a graph showing variations in air flow rate
versus throttle valve opening degree in a case where
an air leakage preventing member is applied along
the whole circumference of the throttle valve in the
air flow passage of the electronic control throttle and
in a case where the air leakage preventing member

is applied and filled only in the shaft support gap.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0035] Embodiments of the present invention will be
described below, referring to the accompanied drawings.
[0036] Initially, the principle of an embodiment of an
electronic control throttle device with a default mecha-
nism (a throttle device of an internal combustion engine
for a vehicle) in accordance with the present invention
will be described below, referring to FIGS. 1A and 1B.
FIG. 1A is a schematic perspective view showing an elec-
tric drive mechanism of throttle valve and a default mech-
anism in the present embodiment, and FIG. 1B is an ex-
planatory view equivalently expressing the above-men-
tioned mechanisms.
[0037] Referring to FIGS.1A and 1B, a flow rate of air
flowing in an intake air passage 1 is adjusted correspond-
ing to an opening degree of a disk-shaped throttle valve
2. The throttle valve 2 is fixed to a throttle valve shaft 3.
In one end of the throttle valve shaft 3, a final stage gear
(referred to as a throttle gear) 43 of a gear mechanism
(a reduction gear mechanism) 4 for transmitting power
of a motor (an electric drive actuator) 5 to the throttle
valve shaft 3 is attached. The gear mechanism 4 is com-
posed of a pinion gear 41 attached to the motor 5 and
an intermediate gear 42 in addition to the throttle gear
43. The intermediate gear 42 is composed of a large di-
ameter gear 42a engaging with the pinion gear 41 and a
small diameter gear 42b engaging with the throttle gear
43, and is rotatably inserted into a gear shaft 70 fixed to
a wall surface of a throttle body 100.
[0038] The motor 5 is driven corresponding to an ac-
celerator signal in regard to a stepping amount of an ac-
celerator pedal and a traction control signal, and the pow-
er of the motor is transmitted to the throttle valve shaft 3
through the gears 41, 42, 43.
[0039] The throttle gear is a sectorial gear and fixed to
the throttle valve shaft 3, and also serves as a fixed side
engaging element, to be described later, in order to re-
duce number of parts, and has an engaging side 43a for
engaging with an arm portion 62 of an engaging lever (a
moving side engaging element) 6 to be described later.
[0040] The engaging lever 6 is used for a default open-
ing degree setting mechanism, and therefore, is herein-
after referred to as a default lever. The default lever 6 is
idly inserted onto the throttle valve shaft 3 and rotatable
relative to the throttle valve shaft, and is an engaging
element in the moving side to the above-mentioned fixing
side engaging element (gear) 43. The fixing side engag-
ing element (gear) 43 and the moving side engaging el-
ement (the default lever) 6 are attracted to each other
through a default spring 8 by connecting between a spring
fastening portion (shown by a reference character 64 in
FIG. 2) of the default lever 6 and a spring fastening portion
9 fixed to the throttle valve shaft 3 with the default spring 8.
[0041] A returning spring 7 is fixed to a spring fastening
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portion 10 fixed to the throttle body 100 in one end, and
the other end of a free end side is hooked to a spring
fastening portion 61 provided in the default lever 6 to act
a force on the moving side engaging element (the default
lever) 6 in a direction closing the throttle valve.
[0042] A full close stopper 12 is for determining a me-
chanical full close position of the throttle valve. When the
throttle valve 2 is rotated toward a closing direction up to
the mechanical full close position, one end of the stopper
fixing element (herein, the throttle gear 43 also serving)
fixed to the throttle valve shaft 3 is in contact with the
stopper 12 to block the throttle valve to be closed further.
A stopper (sometimes called as a default stopper) 11 for
setting a default opening degree is for keeping the open-
ing degree of the throttle valve 2 to a preset initial opening
degree (a default opening degree) larger than the me-
chanical full close position and the electrical full close
position (a minimum opening degree on the control pur-
pose) when an engine key is off (when the electric drive
actuator is off). The spring fastening portion 61 provided
in the default lever 6 is in contact with the default stopper
11 when the throttle valve is in the default opening degree
to block the throttle valve to rotate toward a direction de-
creasing the opening degree of the default lever 6 (a clos-
ing direction). The full close stopper 12 and the default
stopper 11 are constructed by adjustable screws (adjust
screws) provided in the throttle body 100.
[0043] By constructing as described above, the fixing
side engaging element (the throttle gear) 43 and the mov-
ing side engaging element (the default lever) 6 are set
rotatable in being engaged together opposing against
the force of the returning spring 7 within the range of
opening degrees above the default opening degree. The
moving side engaging element (the default lever) 6 is set
to be blocked to move by the default stopper 11 and only
the fixing side engaging element (the throttle gear) 43 is
set rotatable opposing against the force of the default
spring 8 together with the throttle valve shaft 3 within the
range of opening degrees below the default opening de-
gree.
[0044] For example, in FIGS. 1A and 1B, the engine
key is in off state, and in this state the default lever 6 is
pushed back up to the position in contact with the default
stopper 11 by the force of the returning spring 7, and the
throttle gear 43 and the throttle valve shaft 3 are kept to
be engaged with the default lever 6 and are at a position
corresponding to the default opening degree by receiving
the force of the returning spring 7 through the arm portion
of the default lever 6. Therefore, a preset gap is main-
tained between the throttle gear (the stopper stopping
element) 43 and the full close stopper 12.
[0045] When the throttle valve shaft 3 is rotated from
this state toward the opening direction by the motor 5
through the gear mechanism 4, the throttle gear 43 trans-
mits power in the opening direction to the default lever 6
through an engaging chip 43a and the arm portion 62
opposing against the force of the returning spring 7 to
open the throttle valve 2 up to a position where the power

balances with the force of the returning spring 7.
[0046] On the contrary, when the throttle valve shaft 3
is rotated from this state toward the closing direction by
the motor 5 through the gear mechanism 4, the default
lever 6 (the arm portion 61) follows the rotation of the
throttle gear 43 and the throttle valve shaft 3 until the
default lever 6 is in contact with the default stopper 11.
When the default lever 6 is in contact with the default
stopper 11, only the throttle gear 43 and the throttle valve
shaft 3 are operated opposing against the force of the
default spring 8 within the range below the default stopper
11 (the default opening degree) since the default lever 6
is blocked to rotate in the closing direction below the de-
fault opening degree. The throttle gear (the stopper stop-
ping element) 43 is brought in contact with the full close
stopper 12 at the mechanical full close position by driving
the motor 5 only when the reference point on the control
purpose is checked, and accordingly the throttle gear 43
is normally not brought in contact with the full close stop-
per 12.
[0047] In this default method, the spring force of the
returning spring 6 is effective only within the range above
the default opening degree due to existence of the default
stopper 11. Therefore, since the spring force of the de-
fault spring 8 can be set within the range below the default
opening degree without being affected by the spring force
of the returning spring 6, there is an advantage in that
load of the default spring is made small and accordingly
the torque required for the electric drive actuator can be
reduced and the electric load to the engine can be re-
duced.
[0048] In this embodiment, the returning spring 7 and
the default spring 8 are formed in coil-shaped torsion
springs, and the diameter of the returning spring 7 is
made larger than the diameter of the default spring 8,
and these springs 7, 8 are held around the shaft of the
throttle valve shaft 3 and placed between the throttle gear
43 and a wall portion of the throttle body 100. By doing
so, the default spring 8 and the returning spring 7 are
partly overlapped in a nearly coaxial cylinder shape (that
is, a part of the default spring 8 is inserted into the inside
of the returning spring 7.)
[0049] In FIG. 1A, lengths of the arm portions 61, 62
of the default lever 6 and the arm of the stopping portion
9 are exaggeratively drawn for convenience of drawing
the figure, but actually the springs 7, 8 are used by a
compressed state. Accordingly, the spring lengths in the
axial direction are short and correspondingly the arms
are formed in short projecting chips (refer to the exploded
equipment shown in FIG. 2).
[0050] FIG. 3 is a cross-sectional view in the axial di-
rection of the air flow passage 1 of the electronic control
throttle device in accordance with the present invention,
and FIG. 4 is a cross-sectional view in the direction per-
pendicular to the axis of the air flow passage 1 of the
electronic control throttle device seeing from the up-
stream side.
[0051] As shown in these figures, a gear case 102 for
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containing the gear mechanism 4 is formed on one side
wall of the throttle body 100 integrally with the throttle
body, and a bearing containing boss 101 for containing
one of bearings 20 of the throttle valve shaft 3 is arranged
in projecting on an outer wall of the throttle body 100
inside the gear case 102. The bearing 20 is sealed by a
seal member 18 supported by a seal push 19. A spring
(in this case, the returning spring) 7 out of the springs 7,
8 arranged outside (having a larger diameter) is fixed to
the spring fastening portion 10 (refer to FIG. 1, FIG. 2,
FIG. 3) of the throttle body 100 in one end 7a, and a part
of the spring in the side of the one end 7a is guided on
the outer periphery of the boss 101.
[0052] In this embodiment, an annular groove 106 re-
ceiving a part of the returning spring 7 is formed between
the outer periphery of the bearing containing boss 101
in the side of the gear case 102 and the inner wall of the
gear case 102. The bottom portion of the annular groove
106 is not even in depth because of securing positions
for attaching holes 150, as shown by the reference char-
acters 106’, 106" in FIG. 4. Therefore, a plurality of ribs
151 are arranged in the circumferential direction of the
annular groove 106 so as to receive the returning spring
7 at a constant level of depth of the annular groove 106.
If the bottom portion of the annular groove 106 is even,
the above-described ribs 151 can be eliminated and the
returning spring 7 can be inserted a more deeper level
of the annular groove 106.
[0053] The default lever (the moving side engaging el-
ement) 6 is a disk shape having the arms 61, 62, and
one surface of the default lever receives one end of the
default spring 8 and the other surface in the opposite side
receives one end of the default spring 8.
[0054] The default lever (the moving side engaging el-
ement) 6 is composed of a cylinder portion with bottom
6a having an inner diameter slightly larger than an outer
diameter of a spring 8 having a smaller diameter out of
the default spring 8 and the returning spring 7 and an
alligator portion 6b formed in the peripheral edge of an
opening of the cylinder portion with bottom 6a, and a part
of the spring 8 having a smaller diameter is inserted inside
the cylinder portion with bottom 6a and received by the
bottom of the cylinder portion with bottom 6a. On the
other hand, a part of the spring 7 having a larger diameter
is inserted on the outer periphery of the cylinder portion
with bottom 6a and received by one surface of the alli-
gator portion 6b.
[0055] The default lever 6 is joined with a sleeve 63
inserted on the throttle valve shaft 3 in a unit, and holders
(collars) of the default spring 8 is inserted on the outer
periphery of the sleeve 63 between the throttle gear 43
and the default lever 6.
[0056] That is, The default lever (the moving side en-
gaging element) 6 is placed between the wall portion of
the throttle body 100 and the gear (the fixing side engag-
ing element) 43, and the cylindrical collar divided into two
members 14, 15 in the axial direction is placed between
the inner periphery of the default spring 8 between the

default lever 6 and the gear 43 and the outer periphery
of the throttle valve shaft 3.
[0057] In a case where the collar is divided into the
members 14, 15 as described above, there is an advan-
tage as described below compared to in a case of forming
the collar with one collar member. That is, when the throt-
tle valve shaft 3 is rotated from the default opening degree
toward the full open direction opposing against the force
of the default spring 8, forces in directions opposite to
each other are generated at the both ends of the default
spring 8 caused by torsion. Therefore, when the collar
member to serve as the spring holder is formed in one
member, a large friction force caused by the torsion acts
on the collar member from the returning spring. As a re-
sult, the collar member may be worn and damaged. On
the other hand, when the collar member is divided into
the members 14, 15 in the axial direction, the collar mem-
bers 14, 15 follow movement of each end portion of the
default spring 8, and the collar members do not receive
an excessive force from the spring. Accordingly, the wear
and damage described above can be prevented.
[0058] As shown in FIG. 2, the returning spring 7, the
spring holder 13, the default lever 6, the collar member
14, the default spring 8, the collar member 15, the throttle
gear 43, the spring fastening member 9 can be succes-
sively assembled through one end of the throttle valve
shaft 3, and then the springs 7, 8 can be placed in com-
pression states by fastening the nut 17 through a washer
16.
[0059] FIG. 7 is a view showing the gear case 102 re-
moving a gear cover 103 and seeing from a direction
shown by an arrow A of FIG. 3. As described above, the
default spring 8 and the returning spring 7 are nearly
coaxially arranged partially overlapping and displacing
in the axial direction around the throttle valve shaft 3. The
diameter of the throttle gear 43 is made larger than the
outer diameter of the returning spring 7 placed outside
out of the default and returning springs so that the return-
ing spring does not interfere with the other parts, and the
throttle gear 43 and the smaller diameter gear 42b of the
intermediate gear 4 are engaged with each other without
difficulty.
[0060] The default stopper 11 and the full close stopper
12 are attached on the side wall of the gear case in the
throttle body 100.
[0061] Main effects in regard to the construction having
been described above are as follows.
[0062] The returning spring 7 and the default spring 8
can be intensively arranged between the gear 43 provid-
ed in the throttle valve shaft 3 and the wall portion of the
throttle body 100. Particularly, by the structure that the
returning spring 7 and the default spring 8 are arranged
partially overlapping in the axial direction of the throttle
valve shaft (the structure of arranging the springs 7, 8 in
parallel in the radial direction), the arranging space in the
longitudinal direction of the spring can be shortened (that
is, the spring receiving structure of the default lever 6
makes a part of the returning spring 7 and a part of the
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default spring 8 overlapped in the axial direction), and
further, the returning spring 7 is guided on the outer pe-
riphery of the bearing containing boss 101 for the throttle
valve projecting toward the inside of the gear case 102
to use the outer periphery of the bearing containing boss
101 for the arranging space of the returning spring 7. In
addition, the gear 43 also serves as the stopper stopping
element. Therefore, the parts are substantially made in-
tensive and rational by the multiplier effect of the above
to contribute to making the gear case 10 and the whole
throttle body 100 small in size, light in weight and simpli-
fying assembling the throttle body.
[0063] The motor case 110 integrated with the throttle
body 100 has a motor inserting port 110a opening to the
inside of the gear case 102.
[0064] FIGS. 8A and 8B each is a view showing the
inside of the gear case 102 by removing the intermediate
gear 42. In order to suppress vibration of the motor more
effectively than a conventional one in which the motor
bracket is fastened at two points with screws, and to im-
prove accuracy of positioning, the motor is designed as
follows. That is, a contour of the motor bracket 5a is nearly
triangular, and three sides forming the contour of the mo-
tor bracket are curved lines. The motor bracket 5a is at-
tached to the motor case by fastening to triangular point
arranged screw holes provided a periphery of the motor
inserting port 110a with three screws 160 in total, and
motor positioning portions 130, 131, 132 for positioning
the motor by fitting to the three curved lines of the motor
bracket 5a to position the motor being formed in the gear
case 102. The inside of the motor positioning portions
130, 131, 132 has nearly equal curvature to the
above-mentioned three sides of the curved lines of the
motor bracket 5a. Further, a part 70a of the outer periph-
ery of a cylindrical portion 71 supporting the intermediate
gear attaching shaft 70 also has a cut-off portion so as
to trace a line extending the curved line of the above-men-
tioned motor positioning portion 130. The cut-off line 3a
is also used as a part of curved line for positioning the
motor, and accordingly the motor can be placed near the
gear mechanism 4 side by the distance to improve the
part configuration.
[0065] A throttle sensor 30 for detecting throttle open-
ing degree is attached to the other end of the throttle
valve shaft 3 (an end in the side opposite to the gear
mechanism 4 and the default opening degree setting
mechanism). The throttle sensor 30 is composed of a
sensor housing 31, a board 32 provided in the housing
31, a rotor 33, a brush 34 provided in the rotor 33 and a
cover 35, and the sensor housing 31 having the board
32 is attached to the side wall of the throttle body 100
with screws in a state of inserting on to one end of the
throttle valve shaft 3. On the other hand, the rotor having
the brush 34 is fit to the throttle valve shaft 3 and fixed
to the throttle valve shaft 3 fastened with a nut 36 so as
to rotate together with the throttle valve shaft 3. By sliding
a printed resistor on a board 32 with the brush 34 by
rotation of the rotor 33, an opening degree signal of the

throttle valve is electrically output through a lead wire.
[0066] By providing the throttle sensor 30, a case 107
for containing the throttle sensor 30 is formed on the side
wall of the throttle body 100 in the side opposite to the
gear case 102. The case 107 also has a containing space
(a containing portion) 107b for a connector 190 of lead
wires (electric power supply wires) 205 to be connected
to a terminal 51 (refer to FIG. 10, FIG. 11) in addition to
a containing space 107a for the throttle sensor 30, and
the sensor containing space 107a and the connector con-
taining space 107b are constructed in one room without
boundary. Therefore, here, the case 107 is called as a
connector and throttle sensor case.
[0067] As shown in FIG. 4, the motor case 110 provid-
ed in the throttle body 100 and the connector and throttle
sensor case 107 are arranged so as to intersect each
other at right angle, and a motor terminal extracting port
180 is formed in the side of the bottom portion 110b of
the motor case 110, and the containing space 107b for
the connector 190 is formed adjacent to the side of the
bottom portion 110b of the motor case. By forming the
sensor containing space 107a and the connector con-
taining space 107b as one room, as shown in FIG. 10
(FIG. 10 is a view showing the throttle sensor case 107
of the throttle body 100 removing the case cover 37 and
seeing from the direction shown by an arrow B of FIG.
3), the wire lead portion 30a of the throttle sensor 30 is
arranged so as to directed to the motor terminal connec-
tor containing space 107b.
[0068] The throttle sensor 30 has two sensor detecting
portions of same type in order to back up the sensor when
one of the sensor detecting portions produces trouble,
and accordingly there are two set of the wires 204 ex-
tracted from the sensor 30.
[0069] As shown in FIGS. 5, 6, and 9, the connector
and throttle sensor case 107 is covered with a cover 37,
and a wiring guide 123 for gathering and guiding the elec-
tric power supply wires 205 to be connected to a connec-
tor and the lead wires 204 of the throttle sensor 30 is fit
into a groove 122 provided on the wall portion of the con-
nector and throttle sensor case 107 to be attached with
the cover 37. The wiring guide 123 is formed of a rubber
plate, and has a plurality of guide holes 124 used for
penetrations of the electric power supply wires 205 and
the sensor lead wires 204.
[0070] Since the wiring extracting portion 30a of the
throttle sensor 30 is placed directing to the motor terminal
connector containing space 107b as described above,
the wires 204 led from the terminal of the throttle sensor
30 and the wires 205 led from the motor terminal 51
through the connector 190 can be merged at adjacent
positions in the beginning in the one room, and accord-
ingly these wires can be gathered without difficulty and
can be extracted out of the throttle body. Therefore, this
construction is useful to simplify the wiring work and the
part assembling work.
[0071] In order to reduce manufacturing cost, an elec-
tromagnetic shield member 206 of the wires 204, 205 is
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a woven shield composed of a tube-shaped member
formed by weaving glass fiber and a woven thin metal
wire member covering the tube-shaped member.
[0072] The motor terminal extracting port 180 provided
in the bottom portion of the motor case 110 is exposed
to the connector containing portion (the containing
space) 107b, and the guide 155 for guiding the connector
to the motor terminal extracting port 180 when the con-
nector is plugged to the motor terminal 51 is formed on
the inner wall surface of the containing portion 107b of
the motor terminal connector 190. (refer to FIG. 10, FIG.
13. FIG. 10 is a view showing the inside of the connector
and throttle sensor case 107 detaching the motor termi-
nal connector 190 and seeing from the side of the case
opening. FIG. 13 is a C-C line cross-sectional view show-
ing the motor terminal connector under a connecting
process being taking on the plane of the line C-C of FIG.
10.)
[0073] The guide 155 is formed at mold forming of the
throttle body 100 at the same time, and composed of a
pair of opposite wall surfaces formed in such a shape
that the width is wide in the receiving side of the connector
and gradually narrowed toward the motor terminal ex-
tracting port 180.
[0074] FIG. 11 is a cross-sectional view showing the
inner structure of the motor case 110 and the connector
and throttle sensor case 107 seeing by changing the view
angle from FIG. 13. FIG. 11A shows a state halfway
through the process of plugging the connector, and FIG.
11B shows a state after plugging the connector 190 to
the motor terminal 51.
[0075] The connector 190 can be easily connected to
the motor terminal 51 without difficulty of positioning the
connector 190 to the motor terminal 51 because by con-
taining the motor 5 in the motor case 110 the motor ter-
minal 51 can be seen in the connector containing space
107b through the terminal extracting port 180, and in this
state the motor terminal connector 190 is inserted from
the terminal containing portion 107b using the guide 155.
Even if the motor terminal 51 is, particularly, placed in a
deep position of the connector containing portion 107b
and behind the other parts, the connector can be inserted
by being guided by the above-mentioned guide 155 with-
out difficulty while being positioned.
[0076] As shown in FIGS. 4, 11A, 11B and 12, the mo-
tor terminal connector 190 is a plastic molded member
of a socket type, and a pair of metal chips 191 for terminal
connector is embedded in the motor terminal connector.
In this embodiment, the portion 190a embedding the met-
al chips 191 is formed in a nearly rectangular shape and
a portion following to the portion 190a is formed in a plate
with reinforcing rib 192 to rationalize use of material. The
connector 190 is guided to the terminal extracting port
108 placed at a deep position through a narrow portion.
Therefore, in order to make the plugging work easy, the
length from the motor terminal extracting port 108 to a
position near the opening of the connector and throttle
sensor case 107 is shortened.

[0077] As shown in FIGS. 5, 6 and 9, a belt-shaped
metal member 208 for holding the plurality of connectors
201 to 203 is welded on an outer surface of the cover 37
of the connector and throttle sensor case 107. By attach-
ing the plurality of connectors 201 to 203 to the
belt-shaped metal member 208 based on a predeter-
mined layout, wire connecting work can be easily per-
formed without trouble of the layout configuration of the
connector parts at assembling at the manufacturing lo-
cation. The reference character 250 of FIG. 3 indicates
an engine cooling water inlet pipe.
[0078] The coil-shaped torsion spring is used for the
returning spring 7 and the default spring 8 in this embod-
iment, but it is not limited to the coil-shaped torsion spring.
For example, a belt-shaped coil spring may be used. An
embodiment of FIG. 15 employs a belt-shaped coil spring
for the default spring 8, but the other structure is the same
as that of the first embodiment. According to this type,
the inside of the gear case can be made smaller.
[0079] An embodiment of FIG. 14 eliminates the collar
members 14, 15, but the other structure is the same as
that of the first embodiment.
[0080] In an embodiment of FIGS. 16A and 16B, con-
trary to the above-mentioned embodiments, the returning
spring 7 is placed outside the default spring 8.
[0081] The principle of the electronic control throttle
device of FIGS. 16A and 16B is as follows.
[0082] In this embodiment, the gear (the fixing side en-
gaging element) 43 fixed to the throttle valve shaft 3 and
the default lever 6 idly inserted onto the throttle valve
shaft 3 and rotatable relative to the throttle valve shaft
are connected with the returning spring 7 so as to attract
each other. this connection can be performed by fasten-
ing one end of the returning spring 7 to the default lever
6 and the other end of the returning spring 7 to a spring
fastening portion 9 of the throttle valve shaft 3.
[0083] On the other hand, the default spring 8 acts a
force on the default lever 6 in a direction to open the
throttle valve by fastening one end 8a of the default spring
8 to a spring fastening portion 10 provided in the throttle
body 100 and the other end 8b to a spring fastening por-
tion 61 of the default lever 6.
[0084] By constructing as described above, the gear
(the fixing side engaging element) 43 and the default le-
ver (the moving side engaging element) 6 are rotatable
in being engaged together opposing against the force of
the default spring 8 within the range of opening degrees
below the default opening degree. The default lever 6 is
blocked to move by the default opening degree setting
stopper 11’ and only the throttle gear 43 becomes rotat-
able opposing against the force of the returning spring 7
together with the throttle valve shaft 3 within the range
of opening degrees above the default opening degree.
In this embodiment, the diameter of the default spring 8
is larger than the diameter of the returning spring 7, and
the springs are arranged around the shaft of the throttle
valve shaft 3 so that the default spring 8 is outside and
the returning spring 7 is inside.

17 18 



EP 1 635 053 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0085] Although arrangement of the springs 7, 8 in this
embodiment is reverse to the arrangement in the first
embodiment, arrangement of the other parts is the same
as that in the above-described embodiments. By doing
so, the same effect as that of the first embodiment can
be attained.
[0086] In each of the embodiment of the electronic con-
trol throttle device, the gap (the shaft supporting gap)
between the throttle valve shaft 3 and the shaft inserting
through hole 181 for guiding the throttle valve shaft 3 to
the bearing 20 provided in the wall portion of a throttle
body is filled with an air leak preventing material. The air
leak preventing material, for example, a dryable liquid
lubricant such as molybdenum disulfide (MoS2) is applied
from downstream side of the throttle valve 2 onto the
limited areas of gap between the throttle valve shaft 3
and the shaft inserting through holes 181 and the sur-
rounding such as the diagonally shaded areas shown by
the reference character 310 in FIG. 6, and penetrates
and fills the shaft supporting gap. By filling the shaft sup-
porting gaps with the air leak preventing material, since
the intake air flow rate (the leak air flow rate) supplied to
the internal combustion engine through the shaft sup-
porting gap of the throttle valve shaft can be eliminated,
the minimum opening degree on the control purpose of
the throttle valve can be increased larger than in the con-
ventional one by that amount. In the present invention,
by making use of this fact the minimum opening degree
on the control purpose is set a value lager than the over-
shoot of the throttle valve when opening degree of the
throttle valve is changed from the maximum opening de-
gree on control purpose of the throttle valve to the mini-
mum opening degree. The operation and effects are as
described in the section SUMMARY OF THE INVEN-
TION. That is, by applying the air leak preventing material
(for example, molybdenum disulfide), as shown in FIG.
17, since the minimum opening degree on the control
purpose can be set a value lager than the mechanical
full close position by approximately 2° (in a conventional
case, a value lager than the mechanical full close position
by approximately 1° ) , the minimum opening degree on
the control purpose can be increased higher by a value
corresponding to the overshoot (for instance, approxi-
mately 1.5° ) when opening degree of the throttle valve
is changed from the maximum opening degree on control
purpose (the electrical full open position) to the minimum
opening degree (the electrical full close position) as
shown by the line �. Therefore, the stopper blocking
element in the side of the throttle valve can be prevented
from hitting on the stopper (the full close stopper) deter-
mining the mechanical full close position even if the over-
shoot occurs. Accordingly, even if the overshoot occurs,
it is possible to prevent over current from flowing in the
motor.
[0087] Further, by applying the air leak preventing ma-
terial to the shaft supporting gaps and the surrounding,
the following operation and effect can be obtained.
[0088] That is, in a case of performing idling rotating

speed control using the electronic control throttle device,
in addition to the normal engine rotating speed feedback
control there is a state of open control in order to cope
with inrush load such as operation of an air conditioner.
Further, in a gasoline engine directly injecting fuel into
the engine (DI-G engine), since the required air flow rate
is increased during stratified combustion (ultra-lean burn)
regardless of the engine rotating speed (A/F = 40 : 1),
there is a state of open control. Therefore, it is necessary
to improve accuracy of air flow rate to throttle opening
degree (particularly, accuracy near 1 to 7° ).
[0089] However, when the air leak preventing material
is applied onto the air passage wall along the whole cir-
cumference of the throttle valve, accuracy of air flow rate,
particularly, accuracy in a low opening degree range has
been low due to deviations in applying thickness and con-
centration of the air leak preventing material.
[0090] On the other hand, when the air leak preventing
material is not applied onto most part of the circumfer-
ence of the throttle valve by limiting the applying area of
the air leak preventing material only to the shaft support
gap and the surrounding, the cause of the deviations can
be eliminated and the accuracy of air flow rate can be
improved. As an experimental result verifying the
above-mentioned effect, FIG. 18 is a graph showing var-
iations in air flow rate versus throttle valve opening de-
gree in a case where an air leakage preventing member
is applied along the whole circumference of the throttle
valve in the air flow passage of the electronic control throt-
tle and in a case where the air leakage preventing mem-
ber is applied and filled only in the shaft support gap.
[0091] According to the present invention, an electron-
ic control throttle device having an electric drive actuator,
a gear mechanism, a default opening degree setting
mechanism can be made small in size, light in weight
and simple in assembling and wire harness.
[0092] Further, reliability of the electronic control throt-
tle device can be improved by preventing the throttle
valve from hitting on a stopper at the mechanical full close
position even if an overshoot specific to the electronic
control throttle device occurs when the throttle valve rap-
idly changes from the maximum opening degree on the
control purpose to the minimum opening degree.

Claims

1. A throttle device for an internal combustion engine
comprising an electric drive actuator (5) for opening
and closing a throttle valve (2) to control an intake
air flow rate of the internal combustion engine, a mo-
tor case (110) for containing a motor composing said
electric drive actuator (5) and a gear case (102) for
containing a gear mechanism (4) to transmit power
of said motor to a throttle valve shaft (3) being inte-
grated in a unit, wherein a motor inserting port of
said motor case (110) is opened to said gear case
(102), said motor being attached to said motor case
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(110) by fastening a motor bracket (5a) to triangular
point arranged screw holes provided a periphery of
said motor inserting port with three screws (160) in
total, sides forming a contour of said motor bracket
(5a) being curved lines, a motor positioning portion
(130, 131, 132) fitting to the curved lines of said motor
bracket (5a) to position the motor being formed in
said gear case (110).

2. Throttle device according to claim 1, characterized
in that, the inside of the motor positioning portion
has nearly equal curvature to that sides forming a
contour of that motor bracket.

3. Throttle device according to claim 1 or 2, character-
ized in that, the motor bracket comprises three sides
formed as curved lines, respectively.
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